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I (57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
multilayer film showing a large MR change rate, showing the 
rising characteristics of linear MR change of applied magnetic 
field in a very small range of -10 to 10 Oe or thereabout, for 
example, and also having high sensitivity of magnetic field 
and large MR(magneto-resistance) tilt in a high frequency 
magnetic field. 

SOLUTION: An oxide anti-ferromagnetic layer 50, a pinning 
ferromagnetic layer 40 which is pinned by the oxide anti- 
ferromagnetic layer 50, a non- magnetic metal layer 30, and a 
free ferromagnetic layer 20 are laminated successively on a 
substrate 5 in this multilayer film 1. In the case, the surface 
roughness on the pin-stopping ferromagnetic layer side of the 
oxide anti-ferromagnetic layer is 0.6nm or smaller, and the 
crystal grain diameter D of the oxide anti- ferromagnetic layer 
50 is 10to40nm. 



fi': 




TT 




i 




1 



80 

— M 



LEGAL STATUS 

[Date of request for examination] 1 7.07. 1 998 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAiFaGwD 10/7/2004 



Searching PAJ 



Page 2 of 2 



[Patent number] 3137580 

[Date of registration] 08.12.2000 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www 1 9.ipdl.ncipi.go.jp/P A 1 /result/detail/main/wAAAiFaGvuDA4 1 0004226P 1 .htm , 1 0/7/2004 



